Synthesis and relative potencies of new constrained CRF antagonists.
Two series of CRF antagonists with N alpha- and C alpha-methylated alanine and leucines were evaluated for their biological activities in vitro and in vivo in several systems. The poly-N-methylated analogue of alpha-helical-CRF9-41, [N alpha MeLeu10,15,27,37,N alpha MeAla22,32,41]-alpha-Hel-CRF9-41, was found to be considerably less potent than the parent non-N-methylated analogue. This result was expected on the basis that alpha-helicity was thought to be required for biological activity and the prediction that backbone substitutions on the nitrogen have a tendency to break alpha-helices (a hypothesis that was confirmed by circular dichroism). Next, a series of constrained analogues of the potent CRF antagonist, [DPhe12,Nle21,38]h/rCRF12-41, was synthesized that contained C alpha-methylleucine and/or C alpha-methylalanine (Aib) residues at selected positions. Because C alpha-methylation is recognized to increase alpha-helicity, and because there is now strong NMR data suggesting that residues 6-36 assume a well-defined alpha-helix, it was expected that these analogues would be more potent. Although usual solid-phase peptide synthesis procedures were followed, success in coupling the C alpha-methyl amino acids was obtained only with a 1:1 mixture of BOP/HOBt. In vitro potencies of the synthesized compounds were measured in a collagenase-dispersed anterior pituitary cell culture bioassay. Monosubstituted analogues were shown to be twice to one fourth as potent as the parent compound; while the pluri-substituted peptides were slightly less potent. This decrease in potency might be correlated to an unexpected lower helical content of the pluri-substituted compounds (as determined by CD spectroscopy), as it was suggested that the bioactive conformation of the CRF was predominantly alpha-helical. Interestingly, one analogue, [DPhe12,Nle21,38,C alpha-MeLeu37]h/rCRF12-41, was found to be more potent and longer acting than the parent compound in two in vivo assays measuring ACTH release after intravenous administration to adrenalectomized rats and reversal of stress-induced delay in gastric emptying in the rat after intracisternal administration. The molecular basis for this increased duration of action and potency is being investigated.